
METHOD FOR DISPLAYING MENU OF TV 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a TV, and more particularly, 
to a method for displaying an electronic program guide (EPG) menu of 
a TV. 

Background of the Related Art 

Generally, a digital TV receiver, as shown in Fig. 1, includes: 
a tuner M to which a broadcasting signal is received; an A/D 
converter il for converting the broadcasting signal received from 
the tuner 10 Vnto a digital broadcasting data; a channel decoder 12 
for detecting \ pilot signal from the digital broadcasting data to 
detect a baseband signal and for performing an error correction for 
the detected signal; a microcomputer 20 for outputting a control 
signal in accordances with manipulation of a user; a TP analyzer 13 
for analyzing a TP sigWal in the digital broadcasting signal output 
from the A/D converteAll to detect audio/video signals under the 
control of the microcomputer 20; an MPEG audio decoder 24 for 
decoding the audio signal\analyzed in the TP analyzer 13; an MPEG 
video decoder 25 for decoding the video signal analyzed in the TP 
analyzer 13; a digital to analog converter (DAC) 30 for converting 
the digital audio signal decodeal by the MPEG audio decoder 24 into 
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an analog signal; a flash ROM ( read only memory ) 4 0 where channels and 
programs are stored; a RAM 41 where a temporary data is stored by 
the operation of the microcomputer 20; and an NTSC encoder 31 fo: 
converting the video signal decoded by the MPEG video decoder 25 into 
an image sigkal which is displayed on a TV or monitor. Further, an 
SDRAM 23 is necessary for data processing in the MPEG audio decoder 
24 and the MPEGVideo decoder 25, and a user interface 21 and a CAS 
interface 22 are\ necessary for generating an external operation 
signal for the microcomputer 20. 

Generally, the digital broadcasting processes the video 
signal and tfte audio signal under the MPEG standard. Particularly, 
the MPEG standard number for the broadcasting system is ISO/IEC 
13818-1, that flor the video signal is ISO/IEC 13818-2, and that for 
the audio signkl is ISO/IEC 13818-3. However, the digital TV 
receiver in U.S.V. does not use the audio signal under the MPEG 
system and processes it under the standard of DOLBY AC-3. 

The tuner 10 receives a Quadrature Phase Shift Keying (QPSK) 
signal or a Quadrature Amplitude Modulation (QAM) signal from an 
antenna, and detects and outputs the received signal. The detected 
signal in the tuner 10 is converted into an intermediate frequency 
band signal by means of an IF converter (not shown) . This is because 
the detected signal inthe tuner 10 is a high frequency signal in 
a great high frequency band, with which a driving circuit in the 
digital TV does not deal. 



The channel decoder 12 detects the pilot signal in the 





intermediate frequency signal to detect the baseband signal and 
concerts the baseband signal into a digital signal. Next, it 
performs a timing recovery appropriate to a symbol rate and then 
perfoAns the error correction. The output signal of the channel 
decodeA 12 is a transport stream packet type signal sequence in a 
byte unite. 

The transport signal sequence, which is standardized in the 
MPEG-2 system! is a time-multiplexed signal sequence, which is 
called "transport stream packet". The transport signal sequence 
contains a header on which a packet identifier ( PID) number is 
recorded, on the Starting of the packet. The PID number is utilized 
as the information with which the time-multiplexed signal is 
demultiplexed. Alsfo, the PID number indicates the type of a current 
packet, and if the PlV) number is analyzed, it is detected whether the 
current packet is a\video packet, an audio packet, or program 
specific information A Particularly , the digital TV standard in 
U.S.A. includes the program specific information, that is, a 
program and system information protocol (hereinafter, referred to 
as ' PSIP' ) . 

The PSIP iric\udes a master guide table (MGT) where the versions 
of all the broadcasting program tables are controlled, a 
terrestrial virtual channel table (TVCT) where the information for 
channels is stored, aYrating region table (RRT) where a rating table 
of each program is lifted, an event information table (EIT) for 
providing the information on the current broadcasting programs and 
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future\ broadcasting programs, an extended text table (ETT) for 
providing the detailed information on the current broadcasting 
programs \and future broadcasting programs, and a system time 
table (STT)^ for sending a current time. 

ThAe video and audio standards in the MPEG-2 system are in 
connection with the signal sequences of the compressed video and 
audio. Under the MPEG-2 standard, the video signal, the audio signal 
and the program specific information are all time-multiplexed and 
transmittedun several transport stream packets. And, the signal 
sequences thereof are all discriminated with the PID number. 

The TP analyzer 13 analyzes the signal sequence in the 
transport stream packet with the PID number and applies the analyzed 
results to each decoders 24 and 25. In more detail, the TP analyzer 
13 receives the transport signal sequence received in the tuner 10 
and senses the PID number contained on the header of the 
corresponding signal sequence. Thus, the TP analyzer 13 performs 
demultiplexing through which the received transport signal 
sequence is divided into a video signal sequence, an audio signal 
sequence and a program specific information sequence in accordance 
with the sensed PID number. Thereby, the TP analyzer 13 applies the 
video signal sequence to the MPEG video decoder 25, the audio signal 
sequence to the MPEG audio decoder 24, and the program specific 
information sequence to the microcomputer 20. 

The MP^G video decoder 25 decodes the video signal sequence 
^applied from\he TP analyzer 13 and outputs the decoded result to 



the NTsV encoder 31. The video signal sequence applied from the TP 
analyzeAl3 is the compressed data in the MPEG-2 system. Therefore, 
the MPEG vVdeo decoder 25 uncompresses the video signal sequence to 
return to a\ original digital video data. 

Trie MPEG audio decoder 24 decodes the audio signal sequence 
appliedYfrom the TP analyzer 13 and outputs the decoded result to 
the DAC 31). The audio signal sequence applied from the TP analyzer 
13 is the Xompressed data in the MPEG-1 system. Therefore, the MPEG 
audio decoafer 24 uncompresses the audio signal sequence to return to 
an original\digital audio data. 

The DAC 30 converts the digital audio signal applied from the 
MPEG audio decoder 24 into analog audio signals (R and L) which are 
processed in an amplifier or speaker. The analog audio signal is 
output as voice or sound by means of a stereo speaker (not shown). 

The NTSC encoder 31 converts the digital video signal applied 
from the MPEG video decoder 25 into luminance and chrominance 
signals (Y and C) which are displayed on a general TV or monitor. The 
luminance and chrominance signals are displayed as video by means of 
a CRT (not shown) . 

The microcomputer 20 controls the operation of the digital TV 
receiver. The flash ROM 40 stores the program necessary for the 
control of the microcomputer 20, and the DRAM 41 stores the temporary 
information or data necessary upon the execution of the control 
operation of the microcomputer 20. 

The aforementioned digital TV receives the program specific 
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information signal sequence to provide various kinds of interactive 
program specific information other than broadcasting programs to a 
viewer. Such interactive program specific information contain home 
shopping, newspapers, stock information and so on, which are not 
obtained in an analog TV. The program specific information signal 
sequence is a transport stream packet type. 

The program specific information system of the TV provides a 
graphic user interface (GUI) to the viewer for convenient use of the 
program specific information. 

Fig.Y? shows an electronic program guide (EPG) of the program 
specific information of the GUI type. Referring to Fig. 2, a menu 
screen 50 iricludes icons 51 and characters 52 explaining the icons. 
Most of programmers who produce the EPG produce a menu based on a 
full screen as shown in Fig. 2. 

However, the EPG of the related art digital TV has several 
problems . 

Ir\ the EPG displayed in the related art digital TV, when the 
viewer fleets a double window mode for simultaneously displaying 

a broadcasting program screen 60 and an EPG screen 50', a width of 
the EPG program screen 50 1 becomes smaller. As a result, widths of 
the characters and icons become smaller, thereby causing the 
viewer to be difficult to discriminate the characters 52 1 and icons 
51 ' . 

Furthermore, i\f the icons are displayed with a menu window 50 ' ' 




^f a picture in picturare (PIP) mode as shown in Fig. 4, characters 



52'' andi icons 51 ' ' have smaller widths and lengths, thereby making 
dif f iculA for the viewer to discriminate meanings of the characters 
and icons A Particularly, it is difficult to discriminate meaning 
of the characters seriously scaled down in their size while meaning 
of the icons r^ay be discriminated by the viewer to some extent 
regardless of tl^e double window mode and the PIP mode. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to a method for 
displaying a menu of a TV, that substantially obviates one or more 
of the problems due to limitations and disadvantages of the related 
art . 

An object of the present invention is to provide a method for 
displaying a menu of a TV in which icons and characters are prevented, 
to the utmost, from being transformed in a screen mode having a 
variable width, such as a double window mode or a PIP mode, so that 
meanings of the icons and characters can correctly be discriminated 
by a user. 

Other object of the present invention is to provide a method 
for displaying a menu of a TV in which icons and characters are 
displayed by adjusting lengths and widths thereof in accordance 
with the size of the menu. 

Additional features and advantages of the invention will be 
set forth in the description which follows, and in part will be 
apparent from the description, or may be learned by practice of the 
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invention. The objectives and other advantages of the invention 
will be realized and attained by the structure particularly pointed 
out in the written description and claims hereof as well as the 
appended drawings . 

To achieve these and other advantages and in accordance with 
the purpose of the present invention, as embodied and broadly 
described, a method for displaying a menu of a TV according to the 
present invention includes the steps of determining whether or not 
a menu key is input, determining a current screen display mode if 

"■'t the menu key is input, and displaying a menu element in a menu display 

n area depending on the screen display mode. 

Y'l It is to be understood that both the foregoing general 

jrji description and the following detailed description are exemplary 

and explanatory and are intended to provide further explanation of 

„. 

I" the invention as claimed. 

~: :rr 
Hi 

~ BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying drawings, which are included to provide a 
further understanding of the invention and are incorporated in and 
constitute a part of this specification, illustrate embodiments of 
the invention and together with the description serve to explain the 
principles of the invention. 

In the drawings: 

Fig. 1 is a schematic block diagram showing a general digital 

TV; 
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Fig. 2 shows a GUI screen of a general digital TV; 

Fig. 3 shows a screen for displaying a TV menu and broadcasting 
programs in a double window mode; 

Fig. 4 shows a screen for displaying a TV menu and broadcasting 
program in a PIP mode; 

Fig. 5 is a flow chart showing a method for displaying a TV menu 
according to the present invention; 

Fig. 6 shows a screen for displaying a TV menu and broadcasting 
program in a double window mode according to the present invention; 
and 

Fig. 7 shows a screen for displaying a TV menu and broadcasting 
program in a PIP mode according to the present invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Reference will now be made in detail to the preferred 
embodiments of the present invention, examples of which are 
illustrated in the accompanying drawings. 

In the present invention, the size of each menu element is 
variably displayed in accordance with a display mode of a TV, 
selected by a user. 

Fig. 5 is a flow chart showing a method for displaying a TV menu 
according to the present invention. 

In step S100, if a user inputs a menu key to select a screen 
mode of a TV, the TV of the present invention determines the current 
screen display mode and divides a display area of the screen in 
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accordance with the screen mode selected by the user. In the present 
invention, the menu element is displayed on a menu display area which 
is set to display a menu in the divided display area of the screen. 

If the current screen display mode is a mode which displays a 
plurality of screens, the menu is displayed on a default screen. At 
this time, the menu is displayed by adjusting the size of the menu 
element in accordance with the size of the screen on which the menu 
is displayed. In general, if area ratio between a region on which the 
menu is to be displayed and a region in which the menu is occupied 
is less than 100%, the size of the menu element may preferably be 
reduced according to area ratio. In this case, the menu element whose 
size is adjusted may be either characters included in the menu, or 
icons . 

The operation of the TV according to the present invention 
depends on screen display modes. 

The operation of the TV in case of a double window mode will 
be described below. 

, lAthe user selects a screen mode of the TV as a double window 
mode in s\ep S110, the display area of the TV is divided into a first 
screen anaya second screen having the almost same size in step S120. 

If the display area of the TV is divided, either the first 
screen or the second screen is determined as a menu display area in 
step S200. At this time, in the present invention, the screen 
selected by the user as having higher priority order is determined 
as the menu display area. 



10 




If the menu display area is determined, the size of each element 
constituting menus is varied- Each element has a default size by 
means of a program of a manufacturer. In the present invention, in 
step S310, the size of an element is obtained so as to display each 
element constituting menus on the menu display area. If each 
element of the menu can be displayed on the determined menu display 
area even though each element is displayed by the default size, the 
menu is displayed without separately adjusting the size of the 
element. 

However, when each element is displayed by the default size, 
if the determined menu display area is too narrow to display each 
element in step S320, as shown in Fig. 6, the size of each element 
is reduced and displayed on the screen to display each element of 
the menu on the menu display area in step S410 and S420 . At this time, 
in the present invention, the size of characters showing each 
element of the menu is reduced, the size of icons showing each 
element is reduced, or the sizes of both characters and icons are 
reduced . 

If discrimination is reduced as the size of the reduced 
characters Vs seriously smaller than the default size, it is 
difficult foA the viewer to discriminate the element of the menu. To 
avoid this, the size of the reduced characters is again expanded to 
the size which \s to be discriminated by the viewer. The expansion 
rate of the reduced characters is set at a value less than a 
reciprocal number Oyf the reduction rate of characters. For example, 
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if the size of the characters has been reduced at a size of 50% (1/2) 
of tlbe default size, the expansion rate is set at a reciprocal number 
of 50b, i.e. , 2 or less. That is, if it is difficult to discriminate 
characters as the size of the reduced characters is reduced at the 
size on 50% of the default size, the size of the reduced characters 
is agaimexpanded at a size less than double size. After all, in step 
S500, tha characters of the menu are displayed at a size less than 
the original size, i.e., the default size. 

The operation of the TV in case of a multi-window mode will be 
described below. 

If the user selects a screen mode of the TV as a multi-window 
mode in step S110, the display area of the TV is divided into four 
small screens or more. At this time, the display area of the TV may 
be divided into either four small screens having the almost same size 
or nine small screens having the almost same size in step S120. 

If the display area of the TV is divided into four small screens 
or nine small screens, any one of the small screens is determined as 
a menu display area in step S200. Particularly, in the present 
invention, the screen selected by the user as having higher priority 
order is determined as the menu display area. At this time, the 
screen having higher priority order may be either a small screen 
located at the corner or a small screen located at the center among 
the small screens. If the display area of the TV is divided into nine 
small screens arranged in matrix arrangements, either a corner 
display area located at the corner or a center display area located 
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at the center may be set as the menu display area. 

If the menu display area is determined, the size of each 
element constituting menu is varied. Each element has a default size^ 
by means of a 'program of a manufacturer. In the present invention, 
in step S310, the size of the element is obtained so as to display 
each element on the menu display area. If each element of the menu 
can be displayed on the menu display area even though each element 
is displayed by the default size, the menu is displayed without 
separately adjusting the size of the element. 

However, when each element is displayed by the default size, 
if the determined menu display area is too narrow to display each 
element in step S320, the size of each element is reduced and 
displayed on the screen to display each element of the menu on the 
menu display area in step S410 and S420 . At this time, in the present 
invention, the size of characters showing each element of the menu 
is reduced, the size of icons showing each element is reduced, or 
the sizes of both characters and icons are reduced. 

If discrimination is reduced as the size of the reduced 
characters is seriously smaller than the default size, it is 
difficult for the viewer to discriminate the element of the menu. To 
avoid this, the size of the reduced characters is again expanded to 
the size which is to be discriminated by the viewer. The expansion 
rate of the reduced characters is set at . a value less than a 
reciprocal number of the reduction rate of characters. For example, 
if the size of the characters has been reduced at a size of 25% (1/4) 
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of the default size, the expansion rate is set at a reciprocal number 
of 25%, i.e., 4 or less. That is, if it is difficult to discriminate 
characters as the size of the reduced characters is reduced at the 
size of 25% of the default size, the size of the reduced characters 
is again expanded at a size less than quadruple size. After all, 
characters of the menu are displayed at a size less than the original 
size, i.e., the default size. 

If the characters of the menu are maintained at the original 
size an the state that the menu display area is reduced at 25% of 
the displVy area of the TV, all the characters may not be displayed 
on the menu ^display area . Particularly, if the width of the character 
of the menu Vs reduced less than □ of the original width thereof, 
respective elWents of the menu may overlap each other. In that 
case, in the present invention, all the characters of the selected 
element are non displayed but some menu is displayed with 
maintaining the siVe of the character at a size to be discriminated 
by the viewer. Also\ in step S500 of the present invention, a menu 
of a new size is displayed by manipulating a key of the TV so that 
each element of the m\nu is scrolled on the menu display area. 

The operation of the TV in case of a PIP mode will be described 
below . 

If the user selects a screen mode of the TV as a PIP mode in 
step S110, the display area of the TV is divided into a main display 
area having the size of the entire display area and a sub display area 
overlapping some of the main display area in step S120. 
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If the display area of the TV is divided into the main display 
area and the sub display area, any one of the main display area and 
the sub display area is determined as a menu display area in step S200 . 
At this time, the screen selected by the user as having higher 
priority order is determined as the menu display area. In general, 
the user is likely to display the menu on the sub display area smaller 
than the main display area. 

If the sub display area is determined as the menu display area, 
the size of the element is obtained so as to display each element on 
the sub display area in step S310. If each element of the menu can 
be displayed on the sub display area even though each element is 
displayed by the default size in step S320, the menu is displayed 
without separately adjusting the size of the element. 

However, when each element is displayed by the default size, 
if the determined sub display area is too narrow to display each 
element in step S320, the size of each element is reduced and 
displayed on the screen to display each element of the menu on the 
sub display area in steps S4 10 and S42 0 . At this time, in the present 
invention, the size of characters showing each element of the menu 
is reduced, the size of icons showing each element is reduced, or 
the sizes of both characters and icons are reduced. 

If the\ characters of the menu are maintained at the original 
size at the\state that the menu display area is reduced at 25% of 
the display aaea of the TV, all the characters may not be displayed 
on the menu display area . Particularly, if the width of the character 
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of the, menu is reduced less than □ of the original width thereof, 
respective elements of the menu may overlap each other. In that 
case, in Vhe present invention, all the characters of the selected 

lement arse not displayed but some menu is displayed with 
maintaining Ohe size of the character at a size to be discriminated 
by the viewer. Mso, in step S500, a menu of a new size. as shown in 
Fig. 7 is displayed by manipulating a key of the TV so that each 
element of the mentis scrolled in the menu display area. 

As aforementioned, the method for displaying a menu of a TV 
according to the present invention has the following advantages. 
Unlike the related art' method for displaying a menu of a TV, 

meanings of icons or characters of the menu can be discriminated by 
the viewer even though the screen display mode of the TV is varied. 
In other words, in the present invention, the screen display mode of 
the TV is varied to the double window mode or the PIP mode by key 
manipulation of the user so that meanings of the selected element 
containing icons and characters can be discriminated by the viewer 
even though the size of the icon and characters of the menu is reduced. 7 
Accordingly, it is possible to properly provide specific 
information services of a TV broadcasting program to the viewer. 
It will be apparent to those skilled in the art that various 

modifications and variations can be made in the method for 
displaying a menu of a TV according to the present invention without 
departing from the spirit or scope of the invention. Thus, it is 
intended that the present invention covers the modifications and 
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variations of the invention provided they come within the scope of 
the appended claims and their equivalents. 
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